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(57) Abstract 

An oligonucleotide having a novel structure and a process for synthesizing a nucleic acid by using the same as a primer. This 
oligonucleotide contains in the 5*-side of the primer a base sequence substantially the same as the region synthesized by starting with the 
primer. By using this method, a nucleic acid can be synthesized by an isothermal reaction with the use of a simple reagent constitution. A 
method for synthesizing a nucleic acid having a high specificity on the basis of the above-described method. 
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htz^o m&Oi&in'F^mmt ^>^m(D—o t^X PCR(Polymerase Chain 
Reaction)^^e»nTV^S(Science,230,1350-1354,1985)o PCR&tt, in vitro 

®%izm^<m^mmz£V{mtzfc&fi&t\,xfcm\,tzo 

X^tt¥?& * £ * 2) M * v £ ^ t < * nT v ' s ° u * u PCR ® 13 

m^xmx^tcmmmMmtLxmmisX us 3 =» s 3 s 

V ; otx lHffi^M(SNPs; single nucleotide polymorph 
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ism)©8?#r @ £ tiT V •> -§> 0 T 5 -? < ^—(Om&mv'i iZ SNFs £ a <£• i -5 vCi£§ i f 
jiilCioT PCR £*UfflL,fc SNPs (D^m^pI^T'feSo -Ttefr^K SJfo£/£$J 

ku±, 7^ j -?~(DMmz&tt % i mscD*BSS©^-eyu pcr ^ji^ccftjau-r s 
^h(±iiu^h^^n-r^So ittfot, pcr & snps ^ttst^jffl-rstcfiit 

-^•J*"— b-ilS^<M^r^^*>^ffl<b^nTV^o LCR& (Ligase Chai 
n Reaction, Laffler TG; Carrino JJ; Marshall RL; Ann. Biol. Clin. (Pari 
s), 1993, 51:9, 821-6) fc±, ®Mi*l%!.tti:2>§m±.lZjBi<^xm&??> 2 ~D<D7n 

{i-e#*^^)T% ^Mtio^M^JiM^jcD^iii^So lcr mti&m 
[stzmmMtmmt.vfrfflizu&mmft'&mttezztfr'b^ pcr ^tuoi^M 

;££ft^T^2>o LCR lZ~Dl^Xl±. B»T £ 7"D - ^©ffflfc *c V y £ 

dna * u * 5— tfc^5«-raxe*j!ip*^fin44afe#"rs^ac*«s*nT 
4*m***£ai&ft£!£ bT«n«i«:iB?«j*i*oDNAftii«ir a^atttt^ sda& 

(Strand Displacement Amplification) [Proc. Natl. Acad. Sci. USA, 89, 392-396 ;1 
992] [Nucleic Acid.Res.,20,1691-1696;1992]i:P?«nSA-?5»st>*n?>nTV>5oS 
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X-dX^ ?Cm K # V ^ T & ££1 £ * ^ t V * 3 ?SJ& £<b X« <Z> * ■& 4 S 3 • ?" 
to ^ fl* KBS#^ Ciotfefe^tiS-^ *»ffl*fi*^fi6©e^ 3 3» -OH 

JBfcbTa«UT?fc©ffi*«^<OtlSfcbTS*lffl*n*.c:©J:^CSDAIStt 
bfrb. SDA$&T?tt«B&S®DNA#U*7--- if(3*nx.. ^"T- v 9 £ % fe £ "T 
ys/T^SB-CsfeSo Sfcs ffl^S©ilS»*fcJ:-3-C2*j»®«I»f-ca:ft< = f 

?<d#a (-r^to*»-^©gife*{-t«ia]iT) ftfr"5fc»c -#<D«t:B:BM«H<b 

ifzmm&MmZtiZo ZtcZOj&lz&^XbziX hTy^gH^oTV^ 
fcl^jtSo JD*T. TfeftKJDiB^JCSDAasSJSSfflfSfcgtcH:. ^n5»«0* 
C =. >y * #xcd fc »©»JIR#*SMMBai H fc«2£ffi#J ffff&'i' £ RJtEtife * § £ 

1*Jlifc?fiae»Jffll4^gfcT 2>1£^©if 1§73ffi£ UTs NASBA( Nucleic Acid 
Sequence-based Amplifications TMA/Transcription Mediated Amplification & 
fcfcn5^£ft5)#&ftn?*So NASBAtt, ««J RNA ^fifSi: T7 7D€-^- 

(337 , n-7'-C2*:«i:U 2 7MHDNA bT T7RNA U * ^--K 

K«fc zmWZ'if tottfl© RNA &ttHS"r (Nature, 350, 91- 

Patent provided by Sughrue Mion. PLLC - http://www.sughrue.com 



WO 00/28082 



PCT/JP99/06213 



4 

92,i99i) 0 NASBA i± 2 &m DNA S'^cfST 6 ITC^ < o#c7)j0n$^t£X*i£g3< 
ii»<E¥fi**s RNaseH, DNAtflMv— fe\ ^ UT T7RNA U ^ lftl^fe« 

m<Dmm(Dmfr&tD&&&m£te2>ztfr<b, sda tisiicn^hoatii^j 

RCA(Rolling-circleaBplification)i:D!p^nS^^T'(i. M#JiMSi3 
^iJCD^T-C*^' h'P'V^ 7* d— 7 (padlock probe)fcffi«to&JfiSffi^J***Ksb 
DNA &fKj£UT-&J«"e S 3 £ #5*3*1 fc (Paul M.Lizardi et 
al, Nature Genetics 19, 225-232, July,1998)<, RCA TfciU 1 fc<DX U 37 7 U 

mMmo^m^n-ox, nm^m^nm^xi^o l*»u suscs****^ 

3' -OH ©0M&£:i^iRJHK*ILTtts 3 , *WfcHHR±©ifi»E#Jfc«*llfl?l* 
12 m £ £f fc -fr , * fft "C ^ 7" f > ; V - 7* £ fig 3 -i± £ & & *fl T? & £ ( Ge ne 
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71,20-40,1988)0 z.(2&5&^TV>)v—7''/rZ)&. s^^ii:lrcWe 
PCT/FR95/00891 4BMtt&%aE8l£XI& Lfc3MMJ«'-Cra-*±fcT=- 
(base pairing)S^tibTiB£»TP-M±T"lgS^^S^-r§X7 i ->'7-3{)i^ 

z. (D x 9- * 7&i&mm-& zwommmtz mmm m ± c # «• 
AEftsis** * mm,i- s fe © c au & s^&^ciftjfe tf *» ^ n £ * © t # 

7-HI/tS 3'*4S«IM*^bfc$KS(EP713922)A^5o 3<D$BS-&*M# 

oimmm*&f&Rfo<Dt$m&£&^T&9G<D pct/fr95/oo89i tmmammti 

*/iBJ3BNASBAOMSJtefflUfc«-ft©S/^;i/JgfiSiBt:*j^-rtts 2#$t 

3j-i;=f7^l/*^-K*s*Jffl^tiS (ftBB¥ 5-211873) 0 U^lCh?>{i, 

3' -OH ©jfi!ifctt&{fc<&&^tefc*S&»Z>T?tt&^o 10- 
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SlOlSKWOgS/lTOYGJiC^V^tlis UNA # V * v — =i£ ti-jtw^eil* DNA tss* 
^f#SCi:4i^^b-ClRl-IB±^ 3' £ ^ - ^•tffc'N 7* t: >;!/-:?•*£ 
ig^fiJffl^nTl^o ^C5^Y£-e(i^ RNA^<D$s¥i:. RNAfr<o DNA -\<Dj£fs¥£ 

xo^mm^m^^tztvx^, 7*7 'f y-ci^j < f s-ci±> sda 

£.&titM& ilte 5 3' -OH S^-T S fcto{imtwft!i©g#^S/iS* s gAj<^tl?>o 
?i-e*%iWf &*P©T7"D— £&£^>tz<mte <b 3'-0Htf> 

m-rzz.t£.&-ox. fttoW&»*£jfcfc*i&i'fc* 3' -oh co^t a* ^jtg ii «c s 
c ^ (Dmm&mjs & * nsffl l & ©«ng* ^ * e> v t ^ n e> o ^ & * rt «b 
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a) |Bj-iLtcD-gffF 1 ctr-^l/fSiii^gSi^F 1 £ 3'£*8£fB 
x. N ;©fRi4F l#F l cC7--;i/f 5iit;:«tots JgS*t^#«T^fc 
««F 2 c Sttr^-^SMt 5 - 1 tft § S 5Xg 

b) F 1 c(C7r-;H,fcF 1 (D 3' £J|lf£-£jAj&jft£ UTffl1i^fiJ6*fT^X 
S 

c )«SSF 2 c fcfflttftfcEfllfrfcfc 2. F 2 * 3' 'Jn^^l/tf 
1^7- l?t«tSfflffl«^fiSftfTo-C^ lib) fM^tifeWISIIt 
d)iic) T-W^nig*M^* J TOi:^^fc^Mlg(c45tt?.ffilc©^ 

C2) Xlld) t^3V>Ts ^«jg^A*««iR 1 ctCT--;U-Ti.c:i:3!) s T'S5(p| 
-^±CD 3'^C#S-r5^R 1 -e»0, RltfRl cicr^— 
C J;oTJfi«#*S^#^fli*:fB*BR 2 c *<g-$s^-ymm£ti2> C 1 3 fciB 

C3} 'M<i:iWT02oOlJ|X2iSJ;VXlctt'M^n> X2© 5' 
X 1 c :tt£0J&ra9J«ftotttt£ftft£1HttX 2 c © S'flBKKftfit" 

x i c &xfrtt£Hi;Jtt££9y£&ora 

SCO CSB«©55r«co 
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i) mmx. 2jo*««f 2t-*d, fi^x i c^sf i ct-ss C33 taa« 

iii) x« 1 CD«K©ffi«o«g«ftffiS»«S'&*»qriii3a;tt!IB 

iv) x*S Iii)K:*WS* 1 <Dtom<DmM*tm&**It&t Ufc««fc:ffl*tfl«jfcJg 

C 5 D xH iii)©ttaE»IS**TOfr*««*R2 c 0. ipoig iv) 
C£W"**y=f h*#> |g«X2c4tfi«R2ctf*^ *«Xlc 

c 6 d xn hd^v ivjtijw-s^sMte^Rrffi&ttJisii-rsxeft^tis 

«R 1 4b* 5 Ii i v ) -c^jg;£ tLtz mUcD.M l£ 3' ffiij £ y =. f S 7* £ * 

(T -7^ v—/ttait*t7S 3'fl»©1EtS) ^ (F 2 c/F2SJ;tFR 

2c/R2) ^ (Flc/F l*m 1 c/Rl) 
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rale ft/zwm&mm/jlko 

C) buHB^-t*®?*, 3'^ffliJ{C-(ug-rs;i/-r^(cfflMfl<)*lSS@B^J^ 3' 
Jamais**) 3? tu*?- h'*s )i-y^5tt l ZT--)i£-& s ^ti%£rf$M 

D) IgC) (C#OT 3'5ttJ|ll*tt[*»tt^*«TO«ittJ*i:Ufe«[*XSA) fc 
CI 0] xec)«c*t*3*-y =f**U;*-*- ^©5'(RiJ*Sg{CXeB) 

*Jifciffl«SigA) {c**ttS«fSi:-rsxg*$tr CI 0) tffitt©«Mi 

CI 2) xllA) t:*5W5iiiP* C5D fci3tt©#iS£«fc^T-&J&$ftfc 

C93 tf3tt©Jf!<B^iS. 
CI 3^ H^iaK«»ffJO^S£TT«fB«lffi«»-&fi8S«*fi ; -5 CD * 

tzi± C9D tiaitto^So 

cio mmu&.m&fflw** 4 c 1 3 d t8a«o^at« 

CI 5) JKjfo&^fc 0.2~3.0M©^*^ *S C 1 4 3 C8B«© 
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C i 6 j C93 ~ Ci 5 3 iz&mco^-ftitp<Dm^U&%fi^ tfilaSJiS 

& ^ tiz£*) t&w* oimmmmm 

^SJS&Sg^-TS Cl 73 £SBiSj©^&o 

2> ^ -fftfr ©ffiMIS^ £ #5 if & © T- & 3 o 
C2 13 WT©^m£^^ 1 *II±tffiM^^^IE^J^^St^^ 

i)l?Ii:«5ti©iiF 2c^X2ctUF2 c © 5' {PJJ^MT -5 F 1 c 
SXlctfS C33 t83«g©^-'3 U^-^ h* 

mmm£*z>tem(DmmF 2c© aMfj^-fu^-rsfi^F 3 c (ctgMffj&Ji 

iv)mgm^MMM^R^^^1-5 DNA ^ v— fc\ &J;t>- 

£LT£$£nfc^M$^C:fcHt3ft;f.©^R 2 c^X2chUR2c(D5' 
tc&gf 3R lcSXl c^-rsC3 3CiBm©^U3"^i7U^-^ KT-&5C2 
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1 3 ICSMJ©*--? ho 
C2 3D Mt«-iofl«JK:UJlT©S**^fes C 2 2 D fcSB»©*y ho 

vi) i)cD^u=f7^u^^ \**&mm&£[sX-&m£titcmmm&isttz&m 
ho 

C24D C2 i: ~ C23D tzmm<D^-?tifr<D*y Mfcfl-JinfcJfc: 

«»^*£ j& o ^b8«& * » m f a «> otft m «u * ^ tf s t$mm&w&} co&mm 

ho 

mizt±. *n#9J^wtjea^i»s^*^oT^s*i:-5*»fc:A»*»t)?,rx Jga*r 
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zmw, (-r&t>*>F i c-?>r i c) (Dmz vm\z&.wt^wAT 2 c 

R2c) i:^®^^(5jD^SE^J^^tfo 

< PI— «cffi3feiB9Ufc:*ait-c, F 2 £^--;i/LTM^i&<7)&;££& t> 

j: otiit^Mt 5 1 § tilt 7 ^ b ^-f Ki»##**jffi-rn«, 4*g 
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x&zmmzmft&nmmi&tt&zt&xgZo mzzommm*. dm x$> 

3'*sgu:|sj-li±K»-g|5F l c.ct=— ;i/-rscifc#-e*s«H*F l £fif c 
T?2, 0 ^*J&fi!t$-&Ta*&»!S(teBplate)i:-rsffl*IIH^S 

s,5o ^©isa*^ie^i:-rsii:K:«fc t)s fttz&m&mmiHsX&f&zntz 
mmm&w&snzo *uTiBift**ifcai©3'ffliK:#?E-r s«rj*r i c 

SIM) #«3^te^1SB&ttfl8i:fcSo £©R 1 c tfflMW«cJfiJSIBf!J*l*ofS 
aB^jfc*o«»«fc**;u-7-^fiRiB5>J4^U"r^st:ije^bfc«E» (2#^) # 

£ tlT l> S * © & £ U ^©DNA^RNAfr'f^tfti £ tl fc 4) ©T* $> o T * > 
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* t> tc^B£$ nfccDM-^ 4»*wa»t £*ir * turns nfc« 

T * © a it £ # x. 5 d £ X' § £ o 

t&to^Wti'MTgfflfttU =f?^ u*^ h*i:i±, fct»JjtT©2 
oOfg«X2*JJ:r5X 1 ctf«n, X2<D5'MIZX 1 c jb*atfg£*ifc:*- 'J 

x 2 : ^ojeasia9>j*}$o«i8©fs«x 2 c ^mmmta^mim^^m 
x 1 c :ftfe(Dm&®&}*ft^mmfcjstf2>mnx 2 c© 5' sactsx 
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axict^s. c©2o©?im ajKsrsw^ * brnmr 

a» o-5oo «ui^©ffi«^ur«i*r* J: -5 fc-r bt^ fc*£ 

55 bT o £ fiM g b ^ttJBo;i/— rojgj^fttf ^ t fcWJ & 2. 4r — X « 

mxict-comm^ o-iooi&Sx $e.ca$i<iiio-7o«a£tft5 

j*1"5f8l«X2*«tVX 1 cfclu ifimtfiirrsc:fc&<JIIfcbTEB#ftSo 
*Si*fcfc*> b^P^OJg^lB^JC^MOgR^^SCDTafenfcfx £W^Wt:ia5#4 
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7>£>s 3' Mime.'*® J; -5 iw U4ciTn«« b«t^o i c«U jgtCjjE^S 

^UT^^3 , ^^*3^^•rM^^©^h%?.-OHa^-^^SCl < ^:^ (D 

©T'&ftfcmw Jzmoftmx-tti, -IS^fcfc ACTG * J:V U CD 5M!li£ft£#, 
fc^K7D : ETt + i"> , J ^>(bromodeoxyu^idine)i:v^•3>^:^^#■e^feSCl i; 

tm$)&^mm<Dz ? var* Ym&fe-&mfct zmmt \^xm^ <?n2> 0 

<fc 5 U 7 ^ U ^ b* fi> fit T 13 & £-*i<D*£8?-S-g££Jfr £ & V > 

x s ^ * <b n £ suhcd t -e &s nt$ & l & a* ^ mwam t <d m&n^ * 
zll&x tt saao«s&Rfo„ ifflcit 5-200 j&Ss «t t> s* u < t± 
10-50 jaas^fc-r So mm&mtemm&m,fcfo*tem?z&toc>* ] ) 
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* b £ ft^iMSIB?y tt<b3^E££ £ -=> TMKf Set #M t&Sufcfr^ 

Sf$^(W095/05391 , Proc. Natl .Acad. Sci .USA, 91, 6644-6648, 1994) * &*PTf ifc S» 

So &S^(i. Mo«iJIS»lR-e^brsci:fc«t-3Tx B^t^S^OKfM- 

-C<DMi&%ft-DW, Po#oM«H:*< S-e*ffl*rWft4)©K:jflgPftv^o "Tftt)*.. 
«4f tSlil^ t ft s 
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)&M*^tf-i:3!) s T-^SoX2 tX 1 c fcm?n3'3yiilk 5' THIERS 

ft*-*, mm(Dr3iutm(Dmm*ft&£-&zz.t-b s asm~e$>2>a *n\±. fet 

£WlfllR!»*BNIE9J. RNA KtfSItST'Dt-*- JfcS^ttU 

fc J: D s **iiifl)MillJt» S 1 *«±£ffittttfc«»E*J#&S«ca|g$ft 

rna #u**~ if*»B«-rs7 , D^-^-E5aftE«"rntt^ *«iw©^rt^« 

»4*&§SfcUTMKIWA^i©te^#fT*>ftSo SCU^If-f 

d ft e> ©ft B6«J &i&SIE?'J tt ^ fft * 2 *« k «c -a fc»6fc*M6'«' * * ©"C* * - 
bfc^oT, ^B^(CJ:S l*il®a^>'l'-^^^l>^ l '^^^ {;:{± > ^ n 

^ibMHaf*]T-> &S^tek in vitro t<Dl?^> ^**^©IBKfc:*JJ§-r* £ 
_hlBcD i -5 fc«fcfi©*$80§C. J: S * 'J =f 3 * U K fck f^flt^lt £ - 

jflSE9J-t?«*a*ft5«t'5^a5t*"^*- *svM±a[«grsdi:*^itfeT?**o 
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K da5t*W-SFA) Hu S-TX2 (F2K*BMO #«ISi:ft5SS$i:7r 
-;u bffl*t«teJ*© a§ ^ i: £ S „ m 5 1 * v >t fcfc F A * m& £ b T^fig^ tifeffl 

iW70^-77^T- (F 3) fr&OffillfltelEft tiotiH^iX, 
1^ (EI 5 -A) tft^T^So ^e>nfc«««t»LTMfcffl*MB^**ff 
^ iOfc*ia5-A©ffl««fcbT^fi6*n*«»0 3'5lcJB(»^tt, fc&W 

^^l^^^Ktt. *<d v mm&frizmmx i c (Fictia) am^mm^n 
i©t*Msn5tt«© 3' j£mfr& j e<Dmmmwx i (fd 

Sj|OuiiW5o 15lis R 1 *jJSj&fcbT^tf<*ftfcffi»*W7 , **-r^ 

Ciot 3'*«iaB^* t **^il6^™ftttJIBi:5&Si:. 3'Ml©Xl (Fl) 
fcfc* |HI-^±CDXlc (Flc) C7^-;i/U SB*»ffli:bfc#SSJB*»Ji 
& (EI5-B)o f Ut^ffl 3'ffidfc:{ftB*-SX2 c (F2c) 4JEg^|g^4fli 

2 (F2) #T--;i/U dn^BRje^t-rsffiffifH^filitffftotia (05- 

b)o z<Dt%, ^iz^^tirz^^mmt-r^mmm^m^^mmifi, m 
r^>f v-fcbT^^nfcffiMSjsaafcbrtts^fiasfT-scifc^qrife&ffi 

(D)&^rSfc»©»Sfc»*«*fc2*»«!BC»5«l8-CftS^fiR«I(D)l±s 
* b*)inHa«^^ e toT 1 fcfHCSftfc*^ bt(D2*M£&tet>rizM 

\,\m*-cm-Mto%n-ce>T--)W&& %><> fc-tf&<=>fct\ is^i«!?M(Ti)*«r 
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o1§Mie^J* 5){i> #^(intermolecular)£j&ct 0 fcfl^rtt intramolecular) 

t d 5 -eia 5 - ( a) (DWWt&mm-r % tz #>£ au & & » t ^j*^fcffl*f«4 o> 

^^v- (F3> ^gyccfflic-r-So z<D7t;*—7' : 7'C?-*£tmm&£isxm 
wmknmmm&f&ittm? s * y * «fc o-r«««i^Ba*ff 

b^OhuIBF 2 c *-MMte££ UT£fift£ftfc«M8H:i8ifc3*u WCR 1 # 

1 cS«a^™«:ttli:t2> (El 5 ) 0 ^gJfcSJfo 

So 

So aflcfl«it:«±s ia# 2~5o g$u<i±4~i om^mmmxy^^ v- 

T^-f v-cWBaKCTBjft'f r^-T v-^X 1 (Fl^R 1£*BM01S 
-;i/t5Ci:*-e#5o "r«:t)*)> r^-f v-F 3 : F 3 c) ^ (F 
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2c/F2). i (Flc/FIK *-5V^tt r^>fv— 
£3'fli>j0DMi$) ^(X2c:X2)^(Xlc:Xl) -e&So t£i5Z.Z.-£ (F 
2 c/F2) g (Fl c/F 1) fcbfc«DHu F 2i?)\<-7®mz?--)\,-?Z> 
i^JfeCF 1 c/F lP^CDT-— ;i/ 5 fctf)T-& So F 1 c/F 1H3© 

sjteife«=*#itafc»K:Tta*#*"rsifcK:i±j»«*»jfca. ra«<©*#tt. 
— * v— ©taitt * s c t * * v^o 3® 

T^So 

¥j.7X 7,9 v ^(contiguous stacking) i:if(fn5lt£iSffl1"5 d 

*-c*So 3>r^a7x **y*>^fcfci\ ^m"?^--;^ S d 

qI#6ii'S:SS,^7?2feS(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12, 
474-477(1992) 0 0$D, 2 c (X2c) 

*»Tft±7'=-;H? J: -5 fciSit UT* < ©TfeSol ^ tixll F 2 c (X 
2 c)^T^-;i/Ufch^M»Tr>>^-r7-r •x'-^7'r:-;i/dJprtli:«cS 
«CF2c (X2 c) cDTn-;u^^^tiSCl^t«:So d^JPS 

3aj*K£bfc0y#»0yC8B«SnT^So ;ffllgl4Mt<t5^l4^ 
DNA'n U * — If (C <fc o T iififc-r S C 4: *> "C * S » 
F2c (X2c) *«ro«FS*»K*»RHA©»^K:tt, Hfc S#i££ JX 0 0 5 - 
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R i &i&£ftm&7) i wm&ftmii-&Z>o "rftfc>*K F2$ RNA <DF 2 ctz.Tr.— 
3tt«i¥»*fcJ:-3TDHAfcLtffi*l«^J«*ff'5o &V>T-ieSI£:fto;fe 
RNA STJl'A'JW DNA/RNA 2 *«CD RHA «: f^ffl "T S U * 7 ^ U T-Hf fc J: * » 
*«lCJ:^T^))ltn«, F 2fr£i^J&UfcDNAf±l*&fcft3oDNA/RNA2# 
«©RHA*«lRfl«J^»rs#*K:tts RNaseH^, HfcOMteaflMtJMfcitT^ 

s U3i?7^i/r— tf«tt*ipjfflf scty-e**. £-5 LtiX^tQtt2: 

So "T^fc-fes RNA *mMt\sX, ^F2ct7r- 
Jl/tSF 2*e,©ffi»*^fi8x JE«©3'{BiJ(;:ftg-rSF3 ct7r-;i/t57 

Rft«*ttfc«««&»Si:l/-t*©R 1 ct7z-^t5R 1 ft^jftjBjiSlt-r* 
3*«CM-rSR3 cC7--Jl't5R3^^i:t5 

fcl^i: gCB, ftfcfc^fciHMtfSttfcttofc DNA # U ^ « 
*«*^t>*Tfflv^*Av^o fil±©J:3fc* RNA 4»Si:UT»l©l*fH« 

ift4»5fc^"5<B«^ MHe&ttsfl&L^ffitt&Rjft-rs. it. mgm 

T&tt£W U jll«i3f»*«tt*W*fto Bca DNA U * 5— tf© <fc -5 ft DNA # U 

* ©##jffl-r s z. t iz x i x> *mmz @w©$* ft ^ u x— s/ 3 > & tz % ? 0 
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«R2 c£X2 c i:U Rlc^Xl c fcf 'J rf* 7 U:*^ h^ife^o 
««**fc«>feiai-EI3K:as^* N a*«JK:8tt«irSo 

ic-TSo iinfttt«i©fc»fcFA4:RAfcig-5t'tSo FAfcRAft«UEft-rSfR* 

X2 X 1 c 
FA F 2 F 1 c 
RA R 2 R 1 c 

R2ttF2S7 , 7-rv-i: Ut^n5ffi«il:$$ii5tt*0D««R 2 c (3 
ffi»W«i**iB5>Jtf*So FlckRl ct±*ft**u F 2 c*«tVR 2 c<D* 

n^tiTmiztiLwrz&mot&miwx&z* c^t-f 2 - r 2 ng©iE<iB:ffl« 

fctts BstDNA * ij ^ 5— -tffcflJ^fcW^ F2/R2c P^f 800bp, 3£ U < tt 500bp 

MT<Dm.$X'$>tn£mmz<&j&$tiz>o *;u&#-5 pcR-ei±> sg^b 
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£1*ill^&S^gncttUTFA©F 2&r^— dtl&^jg^fcb 
Tffl»«-&t«&ff -5o WTs H l©(4)fc^fc**ttt$fcCHWUfc**W©** 
Wj&JB* (05) fcraflH©SJ»xafc*o-CV^*, Hl©(2)tF3tlt7-- 

^^ti L/-r«iB8iai©<i*i*^fia*ff -5 dna # u * ^— e-cff -5 c tiz «t Os 

(4)1? R 2 c**«l*»IS'&*«^lBfttt»t*ofcfci5^ U/wr7>fT- 
i: btCRA/^R 2 c/R20i^t)tt7--;i/t5o ilJxfc^rtiBj&i: - *" 

ffliWii^^So ccDh^gm^nsffi^{±> RA4 5'fl8fc*&-&FAfcffi 
£T> do UTKtt^nfe 1 *««EK0.3'ffllt^ RJ— *±«DF 1 cCiiAD 

j&ib^jf i##£-r s<, f k±. ra— »wcae*F 1 cca**c7=-;vu 

«MMM^£S. 3*5fc«l (F 1 ) **0-«a±©F 1 cfcrn-Jlz-TStSfc, 
F2 cftdtr;u— ^ , *»»j**iirv>So ci©;u— ra$#tt*a£2t*g'&a*(»raB*:# 

mtffl.&£nT^2>Z.t&, EI2-(7)j&»£*i!Ji£jb»-C*So F 2 c fcffiMtt&ifi 
J£S5>J*l#o*l6^©^- U =f x V K F Afci, d©;i/— 7°gB#£T^— ;u U 
T«ffl«^J*©i£j&fc*S(7)o ;w-:?ffi#fr&©ffl»«£-fi!M±s 3fetH*ftbfcF 

3© 3'*«H4sH--»±©R 1 cCcm— ;uu-5 SfKi^R 1 £ 3' *Jg{c:(i^.T*J 
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fcfc*.tfBI2-(7)fc:ftv\TtiU RAClUfc^^Tt^o =t bT. CGD^& 

(Ei3-<8)) ts^ -s>#t 

)l?Z>Zt&X-% Z> yjiiffiR 1 £^3 (HI3-(10))o 3'^R 1 1±|^-» 
^^n«. 02 -(7)-Cjg&T^SKf6i:RIDT?ifc*o Lfcfr'o-CEJ 3 -(lO)^ 

pi— K!±t:at»<o;i/-7 , jBfiiiiByytf*fce>*nSo £ n <b rjgjSffifl] 
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^©ii^ma-rssiiS^fig^Kis f i -r im<Dmmmt*:<Dmffim,m&$i 

F2-F1 (F2c — Flc) N $fcttR2-R 1 (R2 c-R 1 c) CDiMSIB^J 
ti^tlSWllltl^o fct^.M3-(9)T"tt> (R2-F 
2c) - (F 1 - R 2 c) - (Rl-Flc) - (F2-R2c) t^oM^X 

h'4M^i:bTF2 (ifeiiR2) *»6H*&U «EV>Tg#CD 3'5fcS»&^j# 

3 © * t C it fr U t V > S fc » T* <& 5 o 

ffl u£ x -rti&nm-r % z. t wx % z D - o * 13 > w&zmv s 3' ^yju-rfr 
e>©*aiiai^fiist:«torit«i*n*ie.-rn^ mM/-:r»*He^a.s, 
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fig uxffiM^^tiff -5 * ©©> JBfiH-r s tz &><d y 

l^fc»> Sffcfc»SifcLTtt#MI§T?3&<&5o Ife^oT, FA, &3^fc£R 

fiET£ch#-e£s 3&»-3#*mi**«iSfU'5 sfflft-e-f >*^- h-rseit-e 

• 4 S^cD^- 'J =f Jt fp V K : 
FA. 

RA. 

fiiffT^^-r?^ v— r 3, 

• «B»S©ffl*i»&JiSS&fT-5 DNA ^U^ 7 — fe\ 

5 «#*ii£#4e^#™ & tt«s t -r s & g s » * © & » «-* t fintt & 
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mmmm<D&&T-en?o mmmtL-az. Tris-Hci mv^'&fr'bm?** 1 )'®. 

{^M^f^ffl^i^o^CD^fflV^ ?>tlSo pH {itfifflf €> DNA ^ U ^ -7— Hf {3J5DT8i 
Utl± KCU NaCk £> l>^(±(NH 4 ) 2 S0 4 §#m<E>7Ste$£&£J£ 

;i/*=^> h*(DMS0) J ?'*:;UAT5. h*^*— ^{CfiJffl^nSo ^^^(TmJcDgi^JS 

CDT'Cai^-rsc: t^^SoMf-^-l' >(N,N J^trimethylglycine)- 1 ?^ 
7;^7> ; E-^Am?© isostabilize^fflfc,£oT^S&^©lRl±K. 
*>*$rC-&£o ^^^>ttv SJSM* 0.2-3. 0M, ^Ktt0.5~1.5Hgg 

») ^ < ©fBttfc ctot Sjtooiiff ftT ^ 5 i: v ^ -5 ci i: Bu MM U fcigg 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/28082 



PCT/JP99/06213 



29 

fR«T?«i«KJ&*fTo t ^ S PCR 4fCB3W1* btc < l^J^tfcSo 
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Hfc*«IHt:J;litt, F3 (IH1 -(2)) -?>R3 (EI2-(5)) t:^ Ufe:^*- 

i©*ffitttN F2c/F2Hk E2c/R2H, Flc/Flffl % LTR 1 
c/R 1 ^T^^T-n-^^jg^sSS^^iS^^tl. ?Utgib<liF 
3c/F3HB, fc&VfcRS c/R3B8HU ^ft^tiF 2 c/F 2 
R 2 c/R2H®7'z-;i/fcilt^n5 3>f^a7^ X* y*>^SHfefc 

<fc o r r - — ;i> f s j: -5 £ ss:5£ * n s 0 

tZiS^X l±mm<D synthes is ) t mm ( ampl i f i cat ion ) t V > -5 mm £ 

3'*5Sf3|0l— m±£>— BF 1 c £7*= — )\,-f%>Z. ttft*? SM^F 1 £ 
WRTH&SMiF 2 c 5^tf;v-7-^ffMt 5 As-? ? 5 1 XMmMlZs 

^* t RTfllftttJllt:2fcS;i/-7 , ^iB9!J] - [ffitt XI c] - [^MtcfgMift&iB 
Wft»o«»] -3' 

a) *«tvR i c {zmmwtemmnm (77^y-ra) ©2«si4ffl«i-So 
a<Dh^mrr^mm^mmr^mmmnkt.s ««f id»e>ta«Ri c 
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3' ^iSjfcL *#J«c£-ffc£ttfc«<D 5' *JSfiP^&««-r S 7* -5 -f v— F At 
m xi cC7-- ;i/f*£ infect— rsj&gft-rSo c^l/T> Hue**flac«fc 

u**- Httx3 , 5t5«it:;u-rrtt:#?aE'ra*«X2 cfcffi»Wfc»«X2£#^ 
vm^temw, xi sj#o^©^-r5o jfeosfS^T'iir^^ v— faj^ea^ 
■oxmmmmzmmm^m^^m-r sett «t ^t^^cd 3 5 *«nc;p-7 , «jfi 

-*»*oia»* sifter ft^tr o v *r mm c m w r % a m 6 - (d ) u 
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5 g|3# fc (iM^mtc J: s 2 *m(DWWi?£. b * t> £ r> Iz * ? u :p— £ & 

T-^So CCDt§itr4> SDA&£jfofflUfc^O^£|S]^ ( - x [2|6-(D)©iaoSjgfr£C 

orp^-^-^igigg-rs rna p< 5— iffzj; smwif £>tiz 0 
*mmz z^T-smztitzmmiz. 1 *m t i±mxmm^m&mmi> *>mm 

f&£ffiW)<Z>&mft nSmx& 5 o xfi;^A7DY^ h\ SYBR Green U &5t>fct 
Pico GreenCD£?&2#$||#ii-f y^—tt V— #-X&2>m.l?t&M(D&&TX*. 

^mizx^mm^Mm^mmrtut, ^m^mm^-oxm^tmrncom^ 
^mx&Zo z.&McD&mmzpcRm^&mm&mz.znx^ztf, 

tm-ff&mzi&^^t.-frt,^ m^mm.t>pte^; xttmmizmmxz % a 2* 
m^m^o^-iov-^-tmm^ m-moxm&zmmTzij&tLx, m 
ft**ji*f-m&(Dmm&-°jmx$>2>o 

^U-C^^Ff4©^T% l«3iODNA^'J^7— «*|iJ«-rS®3&**i|HjT?*-5o £ 
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Bst DNA tf U tf 

Bca(exo-)DNA tf IM^-— tf 

DNA tf LM^ — tf l£D^l^yi7 • y^tf*Z/Y 

Vent DNAtf U p*^— tf 

Vent (Exo-) DNA tf U ^ 5 — tf (Vent DNA tf U ^ -5 — If *» £ x tf V * ^ u T— -tf yS 
DeepVent DNA tf ' ) * ^ — -tf 

DeepVent(Exo-)DNA tf U ^ -5 —If (DeepVent DNA 'J v — if £ :n ^ V 7 ^ U 

7— tfrS£££Rfc^fc*>tf» 

$29 V-P — V DNA tf U ^ -5 — tf 

MS-2 7 r — V DNA tf U ^ ^ — tf 

Z-Taq DNA tf U ;>< v — tf (^@jg) 

KOD DNAtf U^7— tf 

3tie>cD0^©4'T-*. Bst DNA tf U p< 5— tf ^ Bca(exo-)DNA tf U ^ 5— tf tt, 

it ( Tm ) © mm * ^ © & c & f u * © s?^ t ^ £ t> u v * sue * #u t? 

Vent( Exo-) DNA tf U ^ v — If tt, Ml & t ^Jg ft MMtt £ ft * fcg#fH T* 
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>^£K(single strand binding protein)<D^*P(C «fc o TfSii^ixS C h 
ft^fbftTv^fPaul M.Lizardi et al, Nature Genetics 19, 225-232, July.l 
998) 0 cio^fflt*»WK:j*fflU i*«*g-6-^>^^H*i8in-rsii:t:«fc-3 
T«*l*^J«Offi3t«*«JW^t-SC h^#Sofei:x.{^Vent(Exo-)DNA^U / 
5— tftC*tbT«U l#mB&9>'i&ft£-ls'CM gene 32*WjiT*&So 

4lB<p^.oD^l«*«A-cii^s■rs«t"5K:iE5U*a^?■rntt^v^o 

tc3'*Sg* s fctx.^{±JLTU^ot4)^ ^nSMl/X blunt end i:t5 3'->5' 
ji^V7^ 1/7- eStt*Wffl"rSi t &-Cg*5o tztZ.lt, ^«SS<2> Vent DNA 
#iJ^7-WC«^uti!P^ Vent(Exo-)DNA ^ Hf fc»-&L 

7-f LT^I^Mo^ U 37 * utf-*- h\ ffiMMM0M2:«e« dNTP, 
««Si33©ffi ; l*iB-&i3&ft?T -5 DNA U ^ v~te\ SilS£4:!?I*^^4A 5 

MMoimM^mtSi^tfrCo, 1 lfll©S/i6t<fiMI«c3SII*SJ®§SSK:^bfc3R 
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*st?ffJts«ta«ci'^yAi:fnKs EJ5&&© §»©0§it * ±h«j c 

L X £ W tz & ^ DNA 'J ^ 5 — \£ £ mm b X V ^ £ h £ t3 (ix /JO & Hi fcfc 

£-©#«&* M^e^RjiiattSBtsfes^-rswK^-rsciii-efc 

*»5«k"5t, ;i/-7li7-7-f v-07--;Wli&lMI^JF 2 c (X2c) 

f 2 c — f i c cx i c) <Dffl£ft-&-tzmmmm£xmi££ti2>o F2c 

-F 1 cB3 (MWfc:^H4-«X 2 c-X 1 cflB) ©ifi?'JfcJu SJMS 
SB^JT* * 5 o L fc # o T C © fBlfcC ** O T *B*8 fft & 8U£E#I S^7D-7S/\ 
^7U^X$tnil rrMflift£t&m£fTO -So U*>4>> d©^ 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/28082 



PCT/JP99/06213 



36 

mmz-fZ'&wte^o & w © k * it s ;u - *«Ba-r s 

^ b?^ 7 ■< v %° -f Ayr y-fe-f ©4WCHu fclBWfc 
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m&x$>z 0 zn£xtz&m-m±iz7~—?\s?zmm(Dmm&£:%\x~$>Zo u 

-7fflfr&<£tS&lZiS^X%im,X&2>o 

%7u—7'tLxmm-fzz£&-Rsmx&2>o tztjat, mh^yyiz&uxiz, 
i: ur dna f v 7±ta^ tnB«t &&gztitmBi. mm'&iz£;%\(D^mtz& 
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£ffl^ftfc^ m^tltzx- 'J < (Dt&m DNA t&X* 

ei 4 #^e.mc ct 5 i femmmmmT s ^-rfiiSEif & So 

E|7tt> M13mpl8 O^JISi2?iJ^*5^5v * U rf* ^ K feNtJEft-r S &- 

jfi£is^ioti[B * ^ -r bit? * -s o 

E18fcfc> M13m P 18 SSfSt ir*«ii: «fc 5 1 *»S?o^at <fc otH 

U — > 1 : XIV size marker 

I/ — >2 : lfmol M13mpl8 dsDNA 

U — y3 : target & b 

mmxmit u ^ # d - *n%mm ufe^s^^rat^s, 

l/ — > 1 : XIV size marker 

U-> 2 : mm®)(D BamHI fi^btJ 

U->3 : M#KDPvuII 

U->4 : MS^WHindlll iiM:^ • 

Knott, Mi3mpi8 ^mmt\^x, ^^-f >«s»ntc«t S*f8Ha© 1 

o. 0.5, u 2&&mmipizmQLtz'<9'(>mmYi)*m-ro ztc, ii&m&tt 
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Ra&. -21 &mm DNA comm. 10- z, mol £gHTo 
HI ltts HBV S*®*RWttt*iB5UK:*ttSs *?u**V&mj&irZ 

&t& mi n © m mm & a* t w -c * s • 

@12(±, M13mpl8 (C«a*ia*xfe HBV-M13mpl8 *J»S2: UTfcfcHBC <fc5 1 

b — > 1 : XIV size marker 

b — >2 : lfmol HBV-M13mpl8 dsDNA 

b — > 3 : target ft b 

01 3fciu *«iSCJ:5l*«^ioM^K: < totit,nfe4^©7;i' 
* u.ietty;nisiaiiio»«**t?nt*5. 

b->l : ^A^^r-^CHindlll^bWfit 
b — > 2 : HSfctfiJ 1 ©KJSS£J*«J 
1/ - > 3 : £JKffi 3 (D&fc&tim 
BH4tts * — hT&3M13mpl8 Ti^ts *^lc<t5 1 

we^So ±i±sj©«na i mm, T&B.fomm 3 KsraoigmT?* So 

1/ — > 1 :M13mpl8 dsDNA lxl0 15 mol/tube 

b — >2 :M13mpl8 dsDNA lxlO lB mol/tube 

b — >3 :M13mpl8 dsDNA lxl0- |7 mol/tube 

b — >4 :M13mpl8 dsDNA lxlO M8 mol/tube 

b->5 :M13mpl8 dsDNA lxl 0- 19 mol /tube 

b — >6 :M13mpl8 dsDNA lxlO- 20 mol/tube 

b — >7 :M13mpl8 dsDNA lxl(r 21 inol/tube 

b — >8 :M13mpl8 dsDNA lxl0' 22 mol/tube 

b — >9 : target ft U 
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U — > 1 0 : XIV size marker 
El 15 &m<DtiLW, *J:rmW**iB^J(tapget)lc*f^S^1SJttoti[«BI 

M: lOObp ladder (New England Biolabs) 

n: mmizL mm*) 

WT: »£SI*IF3! M13mpl8 1 fmol 
MT: M13mpl8FM 1 fmol 

««J mRNA £n- K"T Slfi*iJ#Jfc#tt^ U =f * * U** K*« 
«-tt£Eaf <D(ftB W£S * /Ts -TBI-?? § « 
m 1 8 tt % mRNA £ $ -f v h £ UT*$gBJ3(3 J; § 1 *»ttiK®M^rttC: J: o 

mm & mm -r s fc ao§ & cmi 

%«jgj 1 M13mpl8 &amM&MM 
M13mpl8 Siitlt, *«H8tC«fcS 1 *«±tffi«lfl«J«6*aiB5!l3b»SE5fc:a 

&t<titemM<D&mijm*m,frtz 0 mm^mrnvtc^ -fv-(±, mi3fa, mi3ea, 

M13F3, ^ LT M13R3 0 4«^T-$.5oM13F3 £: M13R3 (i, ^tl-^tl M13FA M13RA 

Zo 7t?*-7^J V— &M13FA (&5^fciM13RA) «fc jH^jgJJflDjg 
j&fc&S^Sr^-f v — fc©"C % M13FA (& £ l^tt M13RA) tm&T SffttKlZi > 

M13FA (*S^ttM13RA) 07=-;i/)!i»«ftlJ!jCigC S «t o iZ Ztl <b ©77 -f v- 
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M13FA M13FAfc«fcS^ffl»IHOlS«Flc fcRD 

/M13mpl8<Df3tJj£F2c (cffiM 
M13RA M13BACJ:S^ia«»ia©fR«Rlc i:(sJD 

/M13FA {d «t S^ffilffiSSOfi^ R2c CfflM 
H13F3 M13mpl8 ©«tfJF2c CO 3' fflJfcBMg-r 3 F3c £*B«| 
M13R3 M13FA.fc«kS^iB«IIS©flH*SE2c © 3'ffl!jfc:BMg-r3 R3c 

i©i-5i6:7 , 7YT-l: < to-Cs M13«pl8 Flc frh Rlc iCV>fe5^«si: 

SjE&ttffiA (2 5 jul*) 
20mM Tris-HCl pH8.8 
lOmM KC1 
IObM (MUiSO* 
6mM MgS0 4 
0.1% Triton X-100 
5% V**fr7>jm*S/ K(DMSO) 
0.4nM dNTP 
77-fv- : 
800nM M13FA/I2?'J#^ : 1 
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soonM mm/®.&m^ : 2 

200nM M13F3/ffi8l« : 3 

200nM M13R3/IE?!!#^ : 4 
9—>fv h :M13mpl8 dsDNA /IB#l#*f : 5 

SJ» : ±gBKffc« £ 9 5 °C T* 5 ^d^PtA * - 7 «y r § £ M:X 1 £ 
Ufeo KJ6J****±fc:£U Bst DNA * U ^ fe*(NEW ENGLAND BioLabs)£ 4 
U IJDts 6 5°CT* imr£B.!fog-£fzo S/iS^x 8 0 °C 1 O^-eSj&fcffitU 

S/ScDfiflg : ±I3SJ&?|£<£> 5 ul izl ul(D loading buffer &mi)U U 2%T 
tfa—X/ffr (0.5% TBE) £{sgoTs mm 80mV -emm&I&Lifco t^W^X 
— iibt, XIV(100bp ladder, Boehringer Mannheim bfco «§itt 

^©y^SSYBR Green I (Molecular Probes, Inc. )T*^gbtM&iiLfeo 

mmzm8iz.mT£3sw$>z>o >«&©tf >r;i/c*fr&uT^So 

1. XIV size marker 

2. lfmol M13mpl8 dsDNA 

3. target & b 

V — > 3 T- cd 77^t- £ nt v > £ J-^ c n > F ttflfcgg £ ft & 
T£)*$l#8£^£*i;ko I£1MXcdm> ^(Dot>. 290bp^ 450bp > h*tt> 

*n*n*«5Ra©^sj(6t:j:»5 ; ?ffl$ns^«3T?»SH K#l#-5 : 1 l£«ttf 

: 1 2*«2*IHfc&ofc*»o(ia2-(7)*J:tJ t BI2-(10)2y2*«li:5&: 
ofe^OtfflS) fcctVIB^JS^: 13 (BI3-(9)t*Sft^l*»lt:iaS) 4: 
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fco 

ftfc^©*gj&£ la e> ^ c t s - £ £ @ ft t it, $i]Rgg#5it £ £ s «nb * o tz □ 

HJte051ORJ6«[*8*d (200 acL) r-;i/U 7i;-Mli^ 

i*-e ^ & fT o -eras u & o i © ire ^ * i§i jr b t 200 ^ l © te *i**#t< s^fi? b , 

Z(D 10//L &$JISB£3R BamHK PvuIU &ckt>'HindIII T*?n?ir3 7°C 2D#P^ 
fbUfco mitto&2%7'Uv — Z7)l' (0.5% TBE) ^ot, 1 ISISU 80mV tSS 
Stitt.W^ XT-A-tl^ SUPER LADDER-LOW (lOObp ladder) (Gensura 
Laboratories, Inc. K) fcffifflUfco &»&©y;i/£ SYBR Green I (Molecular 
Probes,Inc.)T?SfeeUT«ffi*fiiffibfeo /gmfcfcHI9 t^f fc* D tfe5o #U 
- > &© -9- > 7 MZ ttfo L T V * S o 

1. XIV size marker 

2. JIK4&© BamHI ffiltW) 

3. J»Wfo©PvuII ^<b^5 

4. SRH«9©HindIII fg<b«3 
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BamHI 


PvuII 


Hindi 1 1 


1 3 


177 +L 


56 +L 


147 +L 


1 4 


15+101 +L 




142 +L 


1 5 


171+101 +L 


56 +L 


147+161 +L 


1 6 


11+101+230 +L 


237 +L 


142+170 +L 




101,177,230 


56,237 


142,147,161,170 



(ll,15;ttR*C&&^) 
iiiilK/foft£4 , ^GD^^ -i >(betaine: N,N,N,-trimethylglycine N SIGMA)^SDt 

Mi3mpi8 *#ss£:u *&Bm&zi*ffi±fcfattmtei&&mn&&mzm&£ 
y^j^-iz. i r-<sefflbfc*)Oi:[5iDT*$)2>o mrnvMrnit, io- 21 moi 

(M13mpl8)-e> m&ttf&t L"O.K£flH>fco Ii0t5^^-f>lt 0, 0.5. U 2M 

S^MfiK (25//L*) 
20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
10mM KC1 
lOmM (NH,),S0 4 
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0.1% TritonX-100 

7 7-fv- : 
800nM M13FA/IB5>JM : 1 
800nM M13RA/IB?U#^ : 2 
200nM M13F3/iB^J#^ : 3 
200nM M13R3/Kaj#-5 : 4 

y h : M13mpl8 dsDNA /ffiEIM : 5 

HBV 5te^©8P#IB#J&Jfl*aA,£ M13mpl8 dsDNA SfifStLTx *«Wfc«t 
5tt«0^fiS^Sc&k*fco mUtttfflUfcr^-f v-fck HB65FA (lE^JM : 
6 )> HB65RA (I2^J#-^ : 7 ) N HBF3 (IB?iJ#^ : 8 ), * UT HBR3 (i2?U#^ : 
9 ) ©4IIffeSo HBF3 £ HBR3 fciu *Mtl HB65FA £ HB65RA S^^fc 

^vf V-&HB65FA(&SVMiHB65RA) «fc Q b'&frbmMM'&f&CDm&t.ftZ* 
§7-7-fV-fd;(Dt\ HB65FA ($>5 V>(± HB65RA) fc0MgrSfH*fc:=3>5 1 -f *a 
^^y*>^A*ipJfflUT7 > --;i/-rS«fc-5{c:ia:ffl-Ufco Sfes HB65FA 
(& 2>^{± HB65RA) ©7n-;b^i5tW{:g; S <£ ? (c c ft <£> r ^ ^ v— itjg 
Sl^<fiS:^Lfco M13mpl8 (C^dSixfe HBV fCfi&T S^HSS^J©^— ^ v h 
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E5U(430bp)*iB9>J lOt^lfco 
(ftBBi«*iai lt^bfco 

HB65FA HB65FAfc:J;Sdriiffl««l©*«Flc fcBIU 

/HBV-M13mpl8 Ofttt F2c tfflffi 
HB65RA BB65RA£J:££j&ffiMM0mRlc ∋ 

/HB65FA <fc S^jMMM®littR2c fcffiW 
HBF3 HBV-M13mpl8 F2c o 3' ffiiJicPJg-T 5 F3c tcfflffi 

HBR3 HB65FA J; R2c © 3' {HUtZ^^-T 5 R3c fclfflW 

uCOio^rf^y-tioT, HBV aie?©fflS#Eai&*§*&A,je 
M13bp18(HBV-M13bp18)<3D««F1c A»e> Rlc tV^fcSjiHifcJeOfflltWftttaKEW 
£:#s F2c &^tr;b— 7TBj*E2W*^t? l*«±T£5:fcjMUfc«Ra^J* 

u — > (i & w -9- > 7* ; i/ iz ttfa b t v * s o 

1. XIV size marker 

2. 1 fmol HBV-M13mpl8 dsDNA 

3. target & L 

^SfctfiJl tPIfiltd, target W&tET 5 * % jS^XOM> F©5^- 

^•CMM^nf; (U — >2)„ XOM-> K©-5^>, 310bp, 

480bp tt&tfm > Kt±*n^n. *JEJfcfcJ: t>^H<*ftSj££re<fe*« IB5!I# 
if: 17*J:VKai#^: 1 8© 2 Xtf-BfT SiBA*^ 
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Jttffi f * BJ9U ( target ) *»» & o T * #*BHB * H#£ °J b&T* & 3 C £ #fl£S$ nfc o 

?^ffiTTc39SJ5&^tD 5 /zL ic N J£ti&ti 1 fxLco alkaline loading buffer £$&ifl 
U 0.7%T#P— X^>M50mMNaOH, ImM EDTA)£&oT^ 14 B^HI^ 50mAT*m^ 
iMfcbfco W-fXv-A-fcUT, 7A^77- ^©Hindlll #Hb»rtf-£G& 
fflbfco ^l&^tf^l/S: 1M Tris pH 8 T-^ftJ&x SYBR Green I (Molecular 
Probes,Inc.)T?3feeUT#tt&ttRLfco »*«±BI 1 3t^t, *l/->fcmT 

1. ^A^r— ^©HindlllflMsWtf 

2. uss^y i ojsrt&j&tti 

3. HMSW 4 OSJ(B^«l 

•efeSo^MB^Jl (U->2K (U->3) £<M-£&£fi£Wi2kbase 

uss^j i *mMm 4 (D&m&gki't-FX' foment* fr^>tz>*> khu (± 
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feo 2—>fy b-e&5 M13mpl8 dsDNA £ 0~1 fmol t U S/foB#|13£ 1 l^^43<t 

LfcoMmm 1 tmmz, 2 %T# D-xyM0.5%TBE)T-mM&itlUSYBR Green 
I (Molecular Probes, Inc. D^^fit^bfeo XT-A-tU 

T, XIV(100bp ladder, Boehringer Mannheim)£i£ffl Lfc ^m^m 1 4 (± : 

1. M13mpl8 dsDNA lxl()-' 5 mol/tube 

2. M13mpl8 dsDNA Ixl0" ,6 mol/tube 

3. M13mpl8 dsDNA lxl0 17 mol/tube 

4. M13mpl8 dsDNA lxlO' ,8 mol/tube 

5. M13mpl8 dsDNA lxl0-' 9 mol/tube 

6. M13mpl8 dsDNA lxl0' 20 mol/tube 

7. M13mpl8 dsDNA lxl0- 21 mol/tube 

8. M13mpl8 dsDNA lxlO'^mol/tube 

9. target & L 

10. XIV size marker 

( 1 ) M13mpl8FM (^JtSO <DftWl 
#->fy y DNA £LX, M13mpl8 *5 M13mpl8FM (M§0 
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i^fco ^MS-eafe 5 M13mpl8FM (DfPSItt* LA PCR™ in vitro Mutagenesis Kit 

*«TBufeo fi mmx^m.m^akf^iro 

: CCGGGGATCCTCTAGAGTCG(IB?U« : 19) 
: CCGGGGATCCTCTAGAGTCA (IB^JS-f : 2 0 ) 
(2) 75 4 v— ©^If-f > 

T?1B9U O H & S «S «c S «k -5 U fc o *RcDMx 43 «fc lF»*JJfi»IBai ( target ) 
(3) 

M13mpl8 (S^M)s *Jct^ M13mpl8FM (SHI) SUSfcU^ WTt^t 
»4S«iffl77^v-bsf h : FAd4, RAd4, F3, R3 

mmmmmmy^^ v— - h : famc14, RAd4, f3, r3 

FAd4 :CGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGCG 
GAT : 2 1 ) 

FAMd4 : TGACTCTAG AGG ATCC CC GGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT (SWIM : 2 2 ) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 
TAC m&m^ : 2 3) 

F3 : ACTTTATGCTTCC GGCTCGTA (IB?!]#-«§ : 2 4 ) 
R3 : GTTGGGAAGGGCGATCG (ffi?!J« : 2 5 ) 
( 4 ) Ml3mpl8 (O^jRSESOTtftai 
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D2W 3.75>uL 
10X Thermo pol buffer(NEB) 2.5/zL 



2.5mM dNTP 
lOOmM MgS0 4 
4M Betaine 



4juL 

0.5/zL 

6.25>uL 



20mM Tris-HCl pH8.8 
lOmM KC1 
lOmM (NH 4 ) 2 S0 4 
6mM MgS0 4 
0.1%TritonX-100 
400 jjM 

1M 



M13FAd4 primer(10pmol/>aL)X(i 

M13FAMd4 primer(10pmol/^L) 2/J.la 800nM 
M13RAd4 primer(10pmol/>aL) 2julL 800nM 
M13F3 primer(10pmol/>tzL) 0.5 //L 200nM 
M13R3primer(10pmol///L) 0.5//L 200nM 
±M. 22//L 
±.ffiRJ&mz#— >fv h M13mpl8. M13mpl8FM 1 fmol (2>al)£^;&nU 

9 5"C-C5^ISIJn«kU h*«tt*#Tl*afcUfc. fii&****± 

fclfrU BstDNAtf'J^v — tf(NEtf ENGLAND BioLabs)& l/zL(8U)«ttlU 6 8°C 
£fc«:68.5 0 CT* 1 WrBBKJfcStffco 8 0°C 1 oa-HJ-eKliSSffJtbm* 

HI 1 6-C^-Tcta(w x FAr7'l'-x'-ilbTS ; ^ffl©FAd4 *fflV>fci:*tt^ 
^JSSffl© FAMd4 fcffiofcfcStts »£S©ttS#£©»»SWfc:«i(ia*«J& 
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tfcttST- # £ d i:^^tlfeo 

ggffififlU 8 mRNA & £ — g >y N ^ L fe^iPiJSJ^ 

^-/fy h£&2>;&^£ mRNA fctt> *^BJl£J;SM^cD^;£i££a£.* 
tz o * — y V b £te2> mRNA (is hu iZll»^p^in;^(Prostate specific antigen; PSA) 

^tzMmr*& s m3.mmmffi& usrcap ceii (atcc no. crl-i740)£:, # 

SggUW? <fc £«tt#fitt e JfilMflS**K562 cell (ATCC No. CCL-243)£, 1:10 s 
~100:10 6 -e?g-&L. Qiagentt ( K \J> ) <D RNeasy Mini kit £ffl^T3: RNA 
fctatULfco ^llfc^fflbfcr^-x'-fci, PSAFA, PSARA, PSAF3. 
PSAR3 CD 4 -So PSAF3 £ PSAR3 ^tl^ft PSAFA £ PSARA & 

^ygjs ^ bTtt e> ntzm-vmrn* mt^-r 5 tz ®cd t t? *? -r 4 5 » 

PSAFAOfc-S^fct PSARA)(D7~—)l&m9c&]l~&Z?>£o<<ZZnc>(Dy' 
77-f T- : 

PSAFA TGTTCCTGATGCAGTGGGCAGCTTTAGTCTGCGGCGGTGTTCTG 
(1E^J« : 2 6 ) 
PSARA 

TGCTGGGTCGGCACAGCCTGAAGCTGACCTGAAATACCTGGCCTG(1E^J# 
f : 27) 

PSAF3: TGCTTGTGGCCTCTCGTG (i2^U^^ : 2 8 ) 
PSAR3: GGGTGTGGGAAGCTGTG : 29) 

77j^-(DMmteftffi.Zi>XTlZ£t®tz 0 Ztzs Um<D mRNA £=J — KT 
5 DNAJI^iB?'Jt-^-r -5 #7° 7 Y-(Dj4fii, iJi^JPS^^ Sau3AI CD 
fgl&MSE] 1 7 ic^bfe. 
75>fV- 5'fIiJCDM^ / 3'ffJCD^ 
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PSAFA PSAFA IZ «fc S-&figffilim©?S^ Flc £ |aj D 

/^usia^y©^ F2c tzmm 

PSARA PSARA J: S^sKiaMtiGDM Rlc £ lej £ 

/psafa (c j; z&mmffimamn R2c £*a*t 

PSAF3 *i^^SiB?iJ©M^ F2c CD 3'Mlzmm? % F3c 

PSAR3 PSAFA tc J; Mil ©MM R2c CO 3'ffliJtCBSMg-f S R3c fcffi 

m 

^mmzji^mm(Di^m^m<Drzi^<D&mmmm^uriZ7ri-ro 
KiBmmm (2 5^l*) 

20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH„) 2 S0 4 
0.1%TritonX-100 
0.8M betaine 
5mM DTT 

1600nM PSAFA & PSARA 77^7- 
200nM PSAF3 & PSAR3 7"7^v- 
8U Bst DNA # U ^ 5- — -fc? 
100U ReverTra Ace (TOYOBO, B 
:£ RNA 

±X(Df&frl*fr±-em'£>l,tzo *mmiZ&\,^Tl± mRNA ( £ target 

t b X v > 5 co t s Jn» ^{4 tc <fc o T 1 i: T S II ft =F 5 T- 2fc 5 o K Jfc (is 65°C 
T?45#lfflfT^N 85°C, 5#T:\ £jft£f?±«*-frfc 0 fii&»T«s 5/zL©SiS« 
£ 2%7^D-^^otiM*®U SYBRGreenlT'MtHUfeo 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/28082 



53 



PCT/JP99/06213 



U-> Bst RT LNCaPJfflBa^/l0 6 <i©K562 

1 - + 0 

2 - + 10 

3 + - 0 

4 + - 10 

5 + + 0 

6 + + 1 

7 + + 10 

8 b — > 6©SJfe* 1 ^L#£ Sau3AI-?I#HbLfc&© 

9 I/ — >7©J£Jfor£ 1 >uL#£ Sau3AIT«bbfcfc© 

10 -tMX"?"— lOObp 7 (New England Biolabs) 
Bst DNAtfU fe\ ReverTra AceGDM-fnfr— ti*g/ 
fcftfcfr-afc (U — >l~4)o Pfi7i?©i#i!i#£TT-yu LNCaP S;5fccD RNA # 
6h£-T£^ «Mi*«*«*m*nfc (l^->5~7)o 100 75fll© K562 iBBStw 1 
ffi|©LNCaP*»e>CD«iaiRNA-C*tftaiRrfl6^*ofc (U — >6)„ 

hrt«©i«5«(CftSWIR»*»ttSau3AI'C«fl3bfci:Cl5s ^fflSil 
S***©KRK:«fl5*nfc (U->8, 9)o 

rna * m ^ & *k g #j © km* ztizzt Mm <* n & <> 



mm±<pmm<D°imvt 
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a«[i(flofflttiw*:«siB9ii3&«aajsufc*o) ©#*©*: 
-r s ffl««-&fiRs/iS sff a z. t: c x o x g #<d#s ft M-r s t raw* ^— r 

^^^T-^2>Chli^^^T-#2.o-Oilf^ftfiJfflbT SNPs ZM^mmX* 
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DNAtfy*^ — V(D?rC ZZMfi-CZZo MiZ, ENA*«FS!fcU 
T*»W&Sfe8K^-S«^K:H:s Bca DNA y ^ ^— if © J; o «ciS*te¥#*tStti: 
llgmS© DNA 'J * 5— t?fS&£{#iH#o DNA >J ^ 7--if§fiJfflt5ii:}: 

ftTUfc^o feSMtts SDA 9©&»©ttft^dia6tlfflt S i 
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b) F 1 ct7--;HfeF 10 3'***'&*je^i: LTffl»«te-fia*fT"3x 

e 

c) ««F 2 cfcffiffl«J«cia5y*»e>ftaF 2£3'3fc^£#tr:*U3f*^b3r?- 
iJ^7-^l:i5MiM5fTot, lib) T?^*nfe*B««*KlA-r 

fcfflttWftBai* S'stsiBfcdtr^UJf 3'* 

fcj:-3Ttt*»tt"&#wae*:iK«R 2 c ft^jfr^-r^jBdi^nsw^ 1 

3. 'J>&< k*>JSlT©2o©««X2*«ttJ e X 1 c£~cmm$ti, X2<D5'{IJ 

x 2 : ^3e©ffi«ga9ij&*#^«Ko"M©«*ax 2 c t«Mfl«j&«a£iB5»j*i# 

x 1 c :m%.<Di&mm&}*ft'3mmzisti-zM®x 2 cos'nctitsffM 
x 1 c tmrnmizm^mmim^n-Drnm 
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i) «ttX2A«**F2T!*!), Wl ctf«B«F 1 c -C&Sfll*3! 3 £§B 
iOt'J^i'l.'tf KO««F 2 SlUkftSttRCflWlF 2 cC7-- 

of£ 1 ©^SISMtSlS 

iv)x« iii)fc:iiW-SSfS 1 o«»o»»*r«^*RriBi: UfcM*8£*B*Si$&iM 

©«ift&^fisu ^(Dym^F i&*aawts-&36«qrtB«!tt«i2:r*xs 

5. IS iii)©*aS»tt^*qTIBl:-r*«*#R 2 cT?*tK i)>ol§ iv)tc 
*W-a*y=f7^'l/*^H^ ««X2 c«R2 cT'&'K asxictf 

mmiz 43 1* S X« i v ) T-^fifc&/£ b Ac ««© M K 3' ffl C T - - ;u f 5 T" £ * 

(7^^-7-7^ v-/ggM£45tt5 3'fl8©fig«) ^ (F 2 c/F 2 43,£?>*R 
2c/R2) ^ (Flc/FU'WRlc/Rl) 
8. »S»fc&S**K**RNAT*»K 11 ii)tj3lt5fiIIM4IM 
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o mm^-y(Dot> y^.mM^&mi-^)i-ymzmmm^mMmm^: y 
& t vrmmmmmm^mRm^mm ^ e c £ s^ii^ * 

IB&ttJBfcTSXg, £«kt>* 

D) IgC) ti3V>T 3' bfci^IgA) 
*5tt5#rfc&£IM£:-r-5Xg 
10. IlC) £431*5*- 1) if** U*?- H*^ ^£© 5'#J*iSt3XigB) £43 

v * t ^jB^ * -3 tc y *m izfaffi m & ££ij?u * « * tz * © -e & s at&a 

»**xgA) fcdbStsaFSfcf SXg*^tr»*3S 1 0fcfS«©it«;5rSico 
l 2. x«A)fc*its»s^»*ii5fc:fB*©»iSK:«to-r^*nfe*©T? 

1 3. mmn&mmm<D&&Tx-mmmmmm&mBLfo*'i : f om&m i &tz\± 
9 fcgB«©*ato 

i 4 . HwwfiffiHiiiw#^*-f >x*$>zm&m i 3 {cia«j©^Y4o 

1 5. SJ©**tC O.Z-S.OM©^*^ >&&&gK2>m$<m 1 4 £HB*4©#i£o 
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1 6 . ffi#m 9~i5 ciB«cDv>-rn*<o«Mi»ai*ff v^x JiiiRjc^a** 1 ^ 
•rzm&m i 6 iztmco^mo 

©■&figfl§*y ho 

i)NS2:6«tti®X4IF2 c^X2ci:UF2 c © F 1 c 

iii)£SS££5*£i?0$Ii|6F 2 c<D 3' «|K:(£[ItSfittF 3 c tcffi*t$j&iM 
iT)«Hftl!<9DffiM«MS««illME-r S DNA U * 9— tf. *j J: V 
2 2. ii)©^-U rf^^L/^-^ i)©* U =f 7 0 Utf*- K S^^i: UT 

-tsr ic$xi c t-fzm&m3 izmm<D*v * i/**- h*t**5it 

112 lfciBtt©** ho 
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2 3 . mizmumz&LT<o^m^ts. mxm 2 2 £ia«©*y ho 

24. ai^2 1 ~2 3cffi«©^-rtta»©*y M^MCttiniftc^^rfigs 
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PS71 O 
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S3 3 




Rlc 
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6001 GOGCOCAATA CGCAAfiCCQC CTCTCCOCGC GO3TTGG0CG ATTCMTAAT GCAGCTG9CA 

6061 OGTCaGOTTT CXTGPCTQ3A AAGCGGGCAG T3V903CAAC GGAAITAATG TCTGTTOGCT 

M13F3 M13F2 

6121 CACTCATTAG QCACCCCF&G CTTTACACTT TATG^TTCCG GCTCOTATCT TG1GTQGAAT 



6181 TCTGAGOSGA TAACAATTTC ACACAQGAAA GAGCTATGAC CATGATTOCG AATTCGAGCT 

^ MlSFlc 

6241 CX3GTACOCGG GGATOCTCTA GAGTCGACCT GCAGGGATGC AAGCTTQGCA CTOGCaSTCG- 

M13Rlc ^ 

6301 TTTTACAACG TOGTGACTCG GAAAAOOCTO QCGTTAOCCA ACTTAATOSC CTTGCMCAC 

M13R2 M13R3 
4 ^ 

6361 ATCC3CXXTTT CGCCPGCVGG CGTAATAGCG AAGA3GOCCG CACCX3VT0GC CCTTCCCAPC 

6421 AGTT3CGCAG CCTGAATG3C GAATGQCGCT TTGOCTGGTT TO^GGCAOCA GAAGCGGTTC 
6481 OGGAAAGCTG GCTGGAGTCC GATCTTCCTG AGGCTGATAC GGTCGTCGTC CCCTCAAACT 
6541 GGCAGATCCA CGGTlftCGAT GCGCCCATCT PCPCCAPCGT AACCTATOCC ATTACG3TCA 
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1 CTCCTTGPCA CCG2CTCTGC TCTGTATCGG GAGGOCTTAG AGTCTCCGGA ACATTGTTCA 

61 CCTCACCATA CAGCACTCAG GCAAGCTATT CTGTGTTGGG GTGAGTTAAT GAATCTCGCX 

HBF3 HB65F2 ^ 

121 KCTGGGTGG GAAGTAATTT GGAAGACCCA GCATCCAGGG AATT^GTAST CA3CTATGTC 

^ HB65Flc ^ 

181 AATGTTPATA TGGGOCTAAA AATCAGACAA CTATTGTGGT TTCAGATTTC CTGCCTTACT 

HB65RU 

241 TTTGGASGAG AAACTCTTTT GGAGTATTTG GTATCTTTTG GAGTGTGGAT TCGCAGTCCT 

301 CCCOCTTACA GPCCAXAAA TGOCCCTATC TTATCAPCAC TTCCGGAAAC TACTGTTGTT 

HB65R2 HBR3 

361 ft3^3AC53AG GCAGGTCCCC TAGAAGAAGA ACTCCCTCGC CTCGGAGACG AAGGTCTCAA 

421 TCGOCGOGTC 
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Ka 1 c 



6 001 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GC AGCTGGCA 

60 61 CGACAGGTTT CCCGACTGGA AAGCGGGCAG TGAGCGCAAC GCAATTAATG TGAGTTAGCT 

M13F3 M13F2 d4 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 

6181 TGTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 

^ M13F1cd4 

6241 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 
M13Rlcd4 - ^ 

63 01 TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

^ M13R2 d4 ^ M13R3 

6361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCCCG CACCGATCGC CCTTCCCAAC 

64 21 AGTTGCGCAG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 
6481 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC CCCTCAAACT 

65 41 GGCAGATGCA CGGTTACGAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTCA 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/2S082 



1 6 



FA primer 



PCT/JP99/06213 



16/18 



68 °c 
FAd4 
M N WTMT 



68.5 °C 
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W 1 '( 



1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 



61 ACGTGGATTG GTGCTGCACC CCTCATCCTG TCTCGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 
121 AAGCATTCCC AACCCTGGCA GG TGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

PSAF1C 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCACA GCTGCCCACT GCATCAGGAA CAAAAGCGTG 
» + — — 

241 ATCTTGCTGG GTCGGCACAG CCTGTTTCAT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 

— ► m 

Sau3A\ PSAR1C PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT • ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
PSAR3 

361 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 



421 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 



481 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/28082 



PCT/JP99/06213 




Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 00/28082 



PCT/JP99/06213 



1/12 

SEQUENCE LISTING 

<110> Eiken Kagaku Kabushiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-001PCT 

<140> 
<141> 

<150> JP- 1998-317476 
<151> 1998-11-09 

<160> 29 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 52 

<210> 2 

<211> 51 

<212> DNA 

<213> Artificial Sequence 
<220> 
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synthesized primer sequense 
<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 51 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 

<400> 4 

gttgggaagg gcgatcg 17 

<210> 5 
<211> 600 
<212> DNA 

<213> Bacteriophage M13mpl8 
<400> 5 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 
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cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgigigsaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agtaaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 



<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 

<210> 8 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<4Q0> 8 

gccacctggg tgggaa 16 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 9 

ggcgagggag ttcttcttct ag 22 

<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 
<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg gaggccttag agtctccgga acattgttca 60 
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttaat gaatctggcc 120 
acctgggtgg gaagtaattt ggaagaccca gcatccaggg aattagtagt cagctatgtc 180 
aatgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgccttact 240 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 300 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 360 
agacgacgag gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa 420 
tcgccgcgtc 430 

<210> 11 
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<2ii> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 

cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 

gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 

ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 

tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag teg 293 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized sequence 

<400> 12 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gegtaatage gaagaggece gcacaaaaag ggttttccca gtcacgacgt tgt 293 

<210> 13 
<211> 459 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence .-Artificially 
synthesized sequence 



<400> 13 

acaacgtcgt gactgggaaa accctttttg 
cgaaaggggg atgtgctgca aggcgattaa 
gacgttgtaa aacgacggcc agtgccaagc 
ccccgggtac cgagctcgaa ttcgtaatca 
tatccgctca caattccaca caacaaaaag 
ggcatgcaag cttggcactg gccgtcgttt 
ttacccaact taatcgcctt gcagcacatc 
aggcccgcac aaaaagggtt ttcccagtca 



tgcgggcctc ttcgctatta cgccagctgg 60 
gttgggtaac gccagggttt tcccagtcac 120 
ttgcatgcct gcaggtcgac tctagaggat 180 
tggtcatagc tgtttcctgt gtgaaattgt 240 
tacccgggga tcctctagag tcgacctgca 300 
tacaacgtcg tgactgggaa aaccctggcg 360 
cccctttcgc cagctggcgt aatagcgaag 420 
cgacgttgt 459 



<210> 14 
<211> 458 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized sequence 



<400> 14 

cgactctaga ggatccccgg gtactttttg 
cacacaggaa acagctatga ccatgattac 
agagtcgacc tgcaggcatg caagcttggc 
ggaaaaccct ggcgttaccc aacttaatcg 
gcgtaatagc gaagaggccc gcacaaaaag 
cggccagtgc caagcttgca tgcctgcagg 
tcgaattcgt aatcatggtc atagctgttt 
ccacacaaca aaaagtaccc ggggatcctc 



ttgtgtggaa ttgtgagcgg ataacaattt 60 
gaattcgagc tcggtacccg gggatcctct 120 
actggccgtc gttttacaac gtcgtgactg 180 
ccttgcagca catccccctt tcgccagctg 240 
ggttttccca gtcacgacgt tgtaaaacga 300 
tcgactctag aggatccccg ggtaccgagc 360 
cctgtgtgaa attgttatcc gctcacaatt 420 
tagagtcg 458 



<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized sequence 

<400> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 790 

<210> 16 
<211> 789 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized sequence 

<400> 16 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 

agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 

ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 

gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 

cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 

tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
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ccacacaaca aaaagtaccc ggggatcctc tagagtcgac ctgcaggcat gcaagcttgg 480 
cactggccgt cgttttacaa cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg 540 
ctattacgcc agctggcgaa agggggatgt gctgcaaggc gattaagttg ggtaacgcca 600 
gggttttccc agtcacgacg ttgtaaaacg acggccagtg ccaagcttgc atgcctgcag 660 
gtcgactcta gaggatcccc gggtaccgag ctcgaattcg taatcatggt catagctgtt 720 
tcctgtgtga aattgttatc cgctcacaat tccacacaac aaaaagtacc cggggatcct 780 
ctagagtcg 789 

<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized sequence 

<400> 17 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag 310 

<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
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cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 
agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 

<210> 19 
<211> 20 
<212> DNA 
<213> M13mpl8 

<400> 19 

ccggggatcc tctagagtcg 20 

<210> 20 
<211> 20 
<212> DNA 

<213> M13mpl8 mutant 
<400> 20 

ccggggatcc tctagagtca 20 

<210> 21 

<211> 48 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 21 

cgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 

<210> 22 
<211> 48 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 47 

<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 21 

<210> 25 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 17 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 44 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-Artificially 
synthesized primer sequence 

<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 45 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 28 

tgcttgtggc ctctcgtg 18 

<2i0> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 29 

gggtgtggga agctgtg 17 
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